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<57)Abstract: 

PURPOSE: To provide a data link device which connects the programmable controllers of 
different functions to a single computer and can control these controllers. 
CONSTmmON: A computer 1 is connected to a link controller 3. the programmable 
controllers 21-23 are connected to the link units 41-43 respectively, and the units 41-43 are 
connected to the controller 3. The controller 3 sends the commands sent from the computer 1 
to the units 41-43. The units 41-43 convert the received commends into those adaptable to 
the connected controllers 21-23. Then the converted commands are given to the controllers 
21-23. The data returned from the controllers 21-23 are converted into the formats of the 
computer 1 by the units 41-43. 
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Japanese Publication for Laid-Open Patent Application 
No. 248981/1995 (Tokukaihei 7-248981) 

A. Relevance of the Above -identified Publication 

This publication has relevance to claims 1 , 5 , 14 , 
15, 19, 24, 26, 28, and 31 through 36 of the present 
invention. 

B . Translation of the Relevant Passages of the 
Publication 

[0009] 

[EFFECTS OF THE PRESENT INVENTION] 
First Invention 

When a first data processing device issues a 
predetermined command for collecting data, a linlc 
controller receives this and sends a command to a link 
unit corresponding to the same. The linlc unit receives 
the command and converts the same into a command for a 
second data processing device. The converted command is 
fed to the second data processing device, and in response 
to the same, data stored therein, for example, are read 
out and fed to the link unit. 

[0010] 

The link unit converts the same into a format for 
the first data processing device, and feeds the same to 
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the link controller. The link controller feeds the same 
to the first data processing device. 
[0011] 

When a bar code input is supplied to the link unit, 
the link unit once stores the same. When a predetermined 
command is supplied from the first data processing device 
via the link controller, the bar code input stored are 
outputted to the first data processing device via the 
link controller . 
[0012] 

Second Invention 

In response to an instruction from the first data 
processing device to the second data processing device 
for sending out data stored in the second data processing 
device, the second data processing device sends out the 
foregoing data to the first data processing device. The 
first data processing device receives the same and takes 
the same into a table . 
[0013] 

[Embodiment s ] 

The following description will depict the present 
invention while referring to drawings illustrating an 
embodiment of the present invention. Figure 3 is a block 
diagram illustrating an embodiment of the present 
invention, in which 1 is a host computer composed of a 
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personal computer, for controlling programmable 
controllers 21, 22, and 23 and executing control of a 
terminal device composed of a personal computer and data 
transmission with the same. The host computer 1 is 
equivalent to the foregoing first data processing device, 
while each of the terminal device 20 and the programmable 
controllers 21, 22, and 23 is equivalent to the foregoing 
second data processing device . 
[0014] 

The host computer 1 is connected with a link 
controller 3 via a cable of RS-232C, and a link 
controller 3 is connected with link units 40, 41, 42, and 
43 via RS-485 cables. The link units 40, 41, 42, and 43 
are connected with the terminal device 2 0 and the 
programmable controllers 21, 22, and 23, respectively, 
via RS-232C cables. Programs loaded for control of the 
terminal device 20 and the programmable controllers 21, 
22, and 23 may be those that have been made assuming 
application to any one of the control objects, or may be 
specifically made for effective operation of the device 
of the present invention. In any case, there is no need 
to prepare programs respectively dedicated to the 
terminal device 20 and the programmable controllers 21, 
22, and 23. 
[0015] 
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The link controller 3 is a virtual terminal device 
or programmable controller for the program as above 
described, and feeds a command sent out from the host 
computer 1 to any one of the link units 40, 41, 42, and 
43 connected to a destination, i.e., the terminal 
computer 20 or the programmable controller 21, 22, or 23, 
while returning a response to the host computer 1. It 
also sends, to the host computer 1, data fed from the 
side of the terminal device 2 0 and the programmable 
controllers 21, 22, and 23 via the link unit 40, 41, 42, 
or 43, while returning a response to the side of the link 
units 40, 41, 42, and 43, informing reception of the 
data . 
[0016] 

The link units 40, 41, 42, and 43 convert a command 
of the host computer 1 side into a command in accordance 
with a command system of the terminal device 2 0 or the 
programmable controller 21, 22, or 23 connected thereto, 
and sends the same to the terminal device 20 or the 
programmable controller 21, 22, or 23. On the other 
hand, it also converts the data sent therefrom to those 
in accordance with a data system of the host computer 1 . 
[0017] 

The following description will explain the link 
controller 3 and the link unit 40 in detail. The link 



controller 3 is equipped with an interface circuit 3a for 
RS-232C for connection with the host computer 1, an 
interface circuit 3c for connection with the link unit 40 
or the like, and a CPU 3d for control of data transfer 
and a memory 3b. Each of the link unit 4 0 and the like 
is equipped with an interface circuit 4a for RS-485 on 
the link controller 3 side, an interface circuit 4 for 
RS-232C on the terminal 20 and the programmable 
controllers 21, 22, and 23 side, a CPU 4d and a memory 4b 
for conversion of commands and data. No specific matters 
are required for arrangement of the programmable 
controllers 21, 22, and 23 per se, and normal matters are 
sufficient for this purpose. The present invention 
relates to a part composed of the interface 8a for RS- 
232C, the CPU 2d, and the memory 2b. 
[. . .] 
[0019] 

Assume that, as shown in Figure 4, the host computer 
1 outputs a command 1 requesting a value of a counter of 
the programmable controller 21. The link controller 3 
receives the same as shown in Figure 5 (Sll) , returns an 
acknowledge signal (ACK) to the host computer 1 (S12) . 
Then, it outputs a request for connection to the link 
unit 41 that is connected with the programmable 
controller 21 as the destination of the foregoing command 
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(S13) . The link unit 41 affirmatively responds (OK) to 
the request, and the link controller 3, receiving the 
same, sends the command 1 to the link unit 41 (S14) . 

[0020] 

As shown in Figure S, when the link unit 41 receives 
the command 1 (S21) , it returns an acknowledge signal 

(ACK) to the link controller 3 (S22) . The link unit 41 
analyzes the command 1 and converts the same to a format 
of the programmable controller 21 (S23) , and sends a 
command 2 that results from the foregoing conversion, to 
the programmable controller 21 (S24) . The link unit 41 
has information for format conversion of commands and 
data that have been prepared beforehand in the memory 4b. 
It is information required for conversion between the 
system of the host computer 1 side and systems of a 
plurality of kinds of programmable controllers and 
personal computers available in the market (conversion 
tables or conversion programs) , and selection of 
conversion information may be set by means of a DIP 
switch (not shown) in accordance with a programmable 
controller connected thereto, or by previously supplying 
selection information by software from the host computer 
side. 

[0021] 

As shown in Figure 7, when receiving the command 2 



(531) , the programmable controller 21 analyses the same 

(532) , and processes the same in accordance with the 
result of the analysis. In the counter value requesting 
case, it sends the value as a response 2 to the link unit 
41 (S33) . The programmable controller 21 merely receives 
a command dedicated to the same and executes the same 
processing operation as the sending of a response through 
the RS-232C interface 2a. Therefore, the response 2 is 
in accordance with the data format of the programmable 
controller 21. 

[0022] 

As shown in Figure 6, when the link unit 41 accepts 
this response (S25) , it analyses the same to convert the 
format. Then, it sends a response 1 as the conversion 
result to the link controller 3 (S27) . The response 1 is 
in accordance with the format of the host computer 1, 
needless to say . 
[0023] 

As shown in Figure 5, when the link controller 
accepts the response 1 (S15) , it returns an acknowledge 
signal (ACK) to the link unit 41 (S16) . Then, the line 
is disconnected (S17) , and the response 1 is sent to the 
host computer 1. The host computer 1, receiving the 
same, returns an acknowledge signal (ACK) . 
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[0032] 

[EFFECTS OF THE INVENTION] 

The first invention allows tlie tiost computer side to 
avoid the need to distinguish a device type of a 
programmable controller, a terminal device, or the like 
connected to the host computer. Therefore, there is no 
need to prepare specific programs dedicated to a 
plurality of device types, respectively. On the 
contrary, in the case where already exists a system in 
which a plurality of programmable controllers of one and 
same type are connected with one host computer, it can be 
freely realized to modify the system without any change 
to the program of the host computer so that programmable 
controllers of different types coexist in the system. By 
so doing, the degree of freedom and extendibility of the 
system is remarlcably enhanced. 

[0033] 

Furthermore, in the case where an interface for a 
device having RS-232C output, such as a bar code reader, 
is provided in a link unit, such an interface is 
equivalent to a programmable controller connected to the 
foregoing device, if viewed from the host computer side, 
and the diversification of data acceptance can be easily 
realized. 
[0034] 
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As to the programmable controller side, a serial 
input unit, which has been conventionally required, is 
unnecessary regarding hardware, while changes to 
programs, having conventionally been required in the case 
where serial input unit is added, are unnecessary 
regarding software. This is because the bar code reader 
is not connected with a programmable controller, but with 
a link unit. Further, the second invention enables 
automatic data input to cells a table calculation 
software, thereby ensuring drastic energy saving. 
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